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MODULARLY CONSTRUCTED CONVEYOR
BELIT, AND MODULL

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s claims the benefit of Netherlands Appli-
cation No. 1034297, filed Aug. 28, 2007, the contents of
which 1s incorporated by reference herein.

FIELD OF THE INVENTION

The invention relates to a conveyor belt for following a
conveyance path with straight and curved conveyance path
sections.

BACKGROUND OF THE INVENTION

A conveyor belt 1s known, for example from the publica-
tion U.S. Pat. No. 5,547,071. This known conveyor belt 1s
constructed of module rows, each module row comprising
one or more modules made of plastic situated side by side 1n
the transverse direction of the conveyor belt. Each module has
a set of first aligned spaced fingers extending 1n a first direc-
tion from a module element disposed transversely to the
longitudinal direction of the conveyor belt. A set of second
aligned spaced fingers extends in the opposite direction from
the base element. The second fingers are generally disposed
in a staggered position relative to the first fingers. Adjacent
module rows engage with each other by means of {irst fingers
of a module and second fingers of an adjacent module etc. In
the assembled state the first and second fingers of adjacent
modules overlap and are situated side by side. The modules
are connected to each other by means ol connecting pins
extending in the transverse direction of the conveyor belt
through transverse apertures in the fingers. In order to make it
possible for the conveyor belt to pass through curved convey-
ance sections of the conveyance path along which 1t 1s to
travel, the transverse apertures of one of the sets of spaced
fingers are elongated holes 1n the longitudinal direction of the
conveyor belt. This makes it possible for the module rows to
shift at an angle relative to each other 1n a bend or other
curvature of the conveyance path so that the module rows
collapse on the mnside of the curve. In the modular conveyor
belt disclosed 1n this publication so-called integral sideplates
which are stronger than the other fingers are provided. These
sideplates are formed by providing for the two outermost
fingers of a set of first fingers and a finger situated between
them from the other set of second fingers of an adjacent
module to be made of a thicker and heavier design. The object
of this construction 1s to enable the belt to withstand the fill
tensile stress to which 1t 1s exposed 1n the longitudinal direc-
tion 1n a bend. This means that separate sideplates on the side
edges of the modules are unnecessary, which results 1n a

reduction of the production costs 1n terms of time.
A conveyor belt 1s also known from WO 2004/058603 as

well as U.S. Pat. No. 5,139,135.

WO 2004/058603 shows a module for a conveyor belt,
which comprises on each side a set of spaced fingers with
interspaces 1n between. In the middle part of the module the
fingers have a small width and the width of the interspace
between those small fingers 1s correspondingly small. In the
side parts of the module the fingers have a large width—
measured from the drawings this large width 1s about 3 times
the small width—while the width of the interspaces between
those large fingers 1s correspondingly large. The form and
dimensions of the small fingers are essentially the same as the
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form and dimensions of the small interspaces and the form,
while the form and dimensions of the large fingers are essen-
tially the same as the form and dimensions of the large inter-
spaces.

U.S. Pat. No. 5,139,135 shows conveyor belts made of
modules. Each module has on each side a set of spaced fingers
with interspaces in between. The form and dimensions of the
interspaces are essentially the same as the form and dimen-
s1ons of the fingers. In FIG. 4 prior art and FIG. 6 of U.S. Pat.
No. 5,139,135, a dual pitched conveyor belt 1s shown, 1.e. 1n
the inner curve section of the belt, the fingers and interspaces
have a smaller pitch as well as a smaller width than 1n the
outer curve section of the belt. This dual pitch facilitates the
ability of the belt to turn around a reduced radius.

A disadvantage of known modular conveyor belts pro-
duced according to the abovementioned principle 1s the rela-
tively long run-1n length and run-out length of a bend, which
according to current guidelines 1s at least 450 mm 1rrespective
of the belt width, up to twice the width of the conveyor belt.
The terms run-1in length and run-out length refer to the length
of the conveyance path upstream and downstream respec-
tively of a bend or curvature which 1s needed for the conveyor
belt to change from a straight conveyance path section nto a
curved conveyance path section, and vice versa. The length

required for this run-in and run-out 1s, however, not always
available and can entail further unused tloor surface.

SUMMARY OF THE INVENTION

The object of the 1nvention 1s to provide a conveyor belt 1n

which the abovementioned disadvantage 1s lessened, or to
provide a usable alternative.
To this end, the conveyor belt for following a conveyance
path with straight and curved conveyance path sections 1s
according to the invention characterized in that the mutual
distance between each said at least three outermost fingers 1s
larger than the width of each said at least three outermost
fingers; and/or 1n that, viewed 1n the transverse direction of
the conveyor belt, all fingers have the same width.

The conveyor belt according to the invention has amodular
construction. The conveyor belt comprises module rows of
one or more modules situated side by side in the transverse
direction. The modules are preferably made of plastic. Adja-
cent module rows engage 1n each other and are connected to
cach other by transverse connecting pins extending in the
transverse direction of the belt. Each module has fingers
extending parallel to the direction of conveyance (longitudi-
nal direction) of the conveyor belt, namely a first set of fingers
and a second set of fingers extending 1n a direction opposite to
that of the first set of fingers and positioned staggered relative
to said first set of fingers. Fach finger 1s provided with a
transverse aperture for accommodating a connecting pin. In
the fitted state the first and second fingers of adjacent module
rows overlap and are situated side by side. The transverse
apertures of a set of fingers of a module are usually round
holes through which the connecting pin extends. The trans-
verse apertures 1n the other set of fingers are slotted holes
extending 1n the longitudinal direction of the belt, so as to
adapt to lateral curvatures in the conveyor belt, the module
rows shifting and collapsing at an angle relative to each other
on the 1nside of the curvature. In this way the connecting pin
concerned can shift slightly in the longitudinal direction,
which permits a relative movement of the adjacent module
rows with respect to each other. On the 1nside of a bend the
module rows collapse, as it were, while on the outside the
mutual distance between the module rows 1s greater.
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According to the invention, on the one hand the distances
between at least three fingers situated on an outside of a
module row and having the same width of each set of fingers
1s greater than the distances between fingers situated closer to
the centre of the module row, while on the other hand, the
mutual distance between each said at least three outermost
fingers 1s larger than the width of each said at least three
outermost fingers, and/or, viewed in the transverse direction
of the conveyor belt, all fingers have the same width. The
fingers, which are situated closer to the centre of the module
row, are positioned at a mutual distance of, for example, half
an inch. In this way 1t 1s deliberately ensured that the connect-
ing pin concerned bends slightly in the oversized spaces
between the fingers disposed at a greater mutual distance as a
result of the tensile force on the outside of the conveyor belt
in a curved part of the conveyance path, and consequently this
connecting pin does not only touch the outermost finger of
adjacent modules, but also goes against the wall which delim-
its a transverse aperture of at least two fingers situated further
inwards. It was found from experiments with a conveyor belt
according to U.S. Pat. No. 5,547,071 and a conveyor belt
according to the invention that with the same run-out length of
a curved conveyance path section the load in the case of the
conveyor belt according to the ivention 1s lower than that 1n
the case of the conveyor belt constructed of module rows with
integral sideplates. This permits a shorter run-in length and
run-out length 1n the case of the conveyor belt according to the
invention, so that a more compact construction of the total
conveyor system 1s possible. Moreover, it means that the
tensile force 1s not absorbed by the outermost fingers alone,
but 1s also distributed over a number of fingers. In case said at
least outermost fingers are, 1n a curved part of the conveyance
path, at the inner curve side of the curved part, the oversized
spaces between the fingers reduce the chance that problems
are caused by dirt, objects etcetera becoming stuck between
the engaging fingers of two adjacent modules.

It 1s pointed out here that 1n the case of the known conveyor
belt described above only the outermost two fingers of the
first set of fingers and the outermost finger of the second set of
fingers lying between said outermost fingers are broader than
the remaining fingers, and whilst it 1s true that the distance
between said outermost fingers of a set 1s thereby greater than
that between fingers situated further towards the centre, the
conveyor belt according to the invention differs from this 1n
that all fingers, including the outermost fingers of a set of
fingers, have the same width. This 1s also necessary in the case
ol the invention because otherwise msuilicient bending of the
connecting pin could occur.

It 1s pointed out 1ncidentally that a module in which the
central finger 1s made wider 1s known 1n the art. This makes 1t
possible to divide the module into two equal parts by dividing,
said finger through the middle 1n the longitudinal direction,
for example by sawing. This means that the width of the
conveyor belt, which in principle 1s a whole number of times
the standard width (e.g. 6 inches) of a module, can also be
adapted with a halt width. This 1s also possible 1n the case of
the 1nvention.

All fingers are of the same width, such as 6, 12 or 15 mm.

In an advantageous embodiment a set of aligned spaced
fingers 1n a module row comprises first sub-groups of a plu-
rality of fingers (at least three) on one or both side edges of the
module concerned, and a second sub-group of a plurality of
fingers adjacent the above mentioned first sub-group respec-
tively between the abovementioned first sub-groups, the dis-
tance between the fingers of the first sub-group being greater
than the distance between the fingers of the second sub-group.
In this embodiment the distance between the fingers of the
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4

second sub-group 1s advantageously the same. A conveyor
belt according to the invention constructed with first sub-

groups of fingers on both side edges 1s suitable for travelling
along a conveyance path with bends or curvatures bending 1n
several directions (left and right).

According to a particularly advantageous embodiment, the
distance between the outermost fingers concerned, 1n particu-
lar that of a first sub-group, decreases stepwise, viewed 1n a
direction from the side edge of a module towards the second
sub-group of fingers.

According to a further embodiment, 1t 1s advantageous
when, viewed 1n the transverse direction of the conveyor belt
and 1n the direction of the side edge of a module, the distance
between the fingers of the first sub-group 1ncreases stepswise
with a factor of about 1.1 to 1.4 with respect to each other.
Preferably said factor 1s in the range of about 1.1-1.2. Assum-
ing the said factor 1s constant at 1.1, this means that when 1n
an mterspace between two fingers the distance between these
fingers 1s 10 mm and going to the side edge, the distance
between the fingers 1n the directly adjacent interspace 1s 11
mm, the distance between the fingers 1n the next interspace 1s
12.1 mm, etc. However, 1t 1s to be noted that said factor does
not need to be constant, the said factor can vary, within the
mentioned ranges, from interspace to interspace.

The conveyor belt, at least one or more modules of said
conveyor belt, 1s advantageously provided with hold-down
means, so called hold-down tabs, for holding the conveyor
belt tlat. These are advantageously hook-shaped projections
near the side edges ol a conveyor belt, which engage below

guides disposed underneath the conveyance path and prevent
the outside edge of a conveyor belt from being drawn up at a
curved conveyance path section.

The invention also relates to a module, obviously intended
for a conveyor belt according to the imvention, preferably
made of plastic, 1n which each module comprises a set of first
aligned spaced fingers extending 1n a first direction from the
module, and also a set of second aligned spaced fingers
extending 1n a direction opposite to the first direction and 1n
general disposed 1n a staggered position relative to the first
fingers, 1n which the fingers are provided with transverse
apertures, 1n which the transverse apertures of one of the sets
of spaced fingers are elongated slotted holes 1n the longitudi-
nal direction of the conveyor belt, 1n which the mutual dis-
tance between at least the three outermost fingers of a set
having the same width 1s greater than the mutual distance
between fingers situated side by side at a distance from the
abovementioned at least three outermost fingers, and 1n which
the mutual distance between each said at least three outermost
fingers 1s larger than the width of each said at least three
outermost fingers. The module according to the imnvention is a
base element for the production of a conveyor belt according
to the invention with all its advantages, such as described
above.

In general, the base element of a module extending trans-
versely to the direction of conveyance 1n the fitted state wall
itsell be able to bend slightly in the longitudinal direction.
This can be achueved by correct selection of the depth/width
of the base element and the type of materials used, such as the
type of plastic etc. All plastics customarily used in the art for
modular conveyor belts are suitable for use as the plastic
material. This also applies to the choice of material for the
connecting pin.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in greater detail below with
reference to the appended drawings, 1n which:
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FIG. 1 shows an embodiment of a module according to the
invention; and

FIG. 2 shows a part of an embodiment of a conveyor belt
according to the mvention 1n a curved conveyance path sec-
tion.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(1]
Y

ERRED

The embodiment of a module 10 according to the invention
shown 1n perspective 1n FIG. 1 comprises a base element 12
having on a first longitudinal side 14 thereof a first set 15 of
first fingers 16, and on the opposite longitudinal side 18 a
second set 19 of second fingers 20. The fingers 16 and 20 are
staggered relative to each other in the widthwise direction.
The fingers of a set 1n this embodiment are all of the same
width b. The first set 15 comprises 1n the centre a second
sub-group 22 of fingers 16, which are situated at a standard
distance ds from each other. Situated on either side of the
second sub-group 22 1s a first sub-group 24 of four fingers 16
cach in the case illustrated. The distance d1 between the
outermost finger 16' of the second sub-group 22 and the
innermost finger 16" of a first sub-group 24 1s greater than the
standard distance ds. The distance d2 between the innermost
finger 16" of the first sub-group 24 and the adjacent finger 16'"
of the same sub-group 24 1s in turn greater than d1. For the
sub-group 24 as a whole the {ollowing applies:
ds<d1<d2<d3<d4. The second set 19 of second fingers 20 1s
designed 1n a comparable manner and comprises 1n the centre
a second sub-group 32 of fingers 20 with the same mutual
distance ds. A first sub-group 34 of five fingers 20 1s disposed
on either side. The distance da between the outermost finger
20" of the second sub-group 34 and the innermost finger 20" of
the second sub-group 1s greater than ds. The distance db
between the innermost finger 20" and adjacent ringer 20'" of
the first sub-group 34 1s greater than da, etc. For this embodi-
ment the following applies: ds<da<db<de<dd<de. The sec-
ond set 19 of fingers 20 comprises near its top aligned circular
apertures 40 extending in the transverse direction for the
purpose of accommodating a connecting pin 42. The first set
15 of fingers 16 1s provided with aligned transverse apertures
44 extending 1n the transverse direction and being slotted 1n
the direction between base element 12 and top of the fingers
16.

FIG. 2 shows two modules 10, connected by means of a
connecting pin 42, 1 a bend of a conveyance path to be
travelled. On account of the greater span between a finger of
the first sub-group of a module and the two adjacent fingers of
the first sub-group of the adjacent module, locally the con-
necting pin 42 can bend more than 1s usual 1n the art. The
tensile force occurring on the outside of the bend 1s therefore
passed on to adjacent fingers. Hold-down tabs 46 are also
shown 1n this figure.

A comparative experiment was carried out with a KVP
conveyor belt according to U.S. Pat. No. 5,547,071 and a
conveyor belt according to the mvention. With a run-out
length o1 409 mm (1.35 times belt width) a load of 550 N was
measured on the outside of a conveyor belt according to the
invention at a total tensile force of 900 N, while 1n the belt
according to the prior art a load of 590 N was determined. In
other words, the load 1n the case of the present conveyor belt
was 61% on the outside and 39% on the 1nside, as against 66%
and 34% respectively 1n the case of the conveyor belt accord-
ing to the prior art.
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What 1s claimed 1s:
1. A Conveyor belt for following a conveyance path with
straight and curved conveyance path sections, which belt

COmMprises:
module rows of a module or a plurality of modules situated
side by side 1n the transverse direction of the conveyor

belt,

wherein adjacent module rows engage with each other and
are connected to each other with connecting pins extend-
ing in the transverse direction of the conveyor bellt,

wherein each module comprises a set of first aligned
spaced fingers extending 1n a first direction from the
module, and also a set of second aligned spaced fingers
extending 1n a direction opposite to the first direction and
in general disposed 1n a staggered position relative to the

first fingers,

wherein the first fingers and second fingers of adjacent
module rows overlap 1n the longitudinal direction of the
conveyor belt and are situated side by side when the
module rows are connected to each other with the con-
necting pins, which pins extend through transverse aper-
tures 1n the fingers, wherein the transverse apertures of
one of the sets of spaced fingers are elongated slotted
holes 1n the longitudinal direction of the conveyor belt,
and wherein the mutual distance between at least the
three outermost fingers of a set having the same width 1s
greater than the mutual distance between innermost fin-
gers situated side by side at a distance from the above-
mentioned at least three outermost fingers,

wherein the mutual distance between each said at least

three outermost fingers 1s larger than the width of each
said at least three outermost fingers; and

wherein, viewed 1n the transverse direction of the conveyor

belt, all fingers have the same wadth.

2. The conveyor belt according to claim 1, wherein a set of
aligned spaced fingers comprises a {irst sub-group of a plu-
rality of fingers and a second sub-group of a plurality of
fingers, the first sub-group extending from a side edge of the
module to the second group, the distance between the fingers
of the first sub-group being greater than the distance between
the fingers of the second sub-group.

3. The conveyor belt according to claim 2, wherein the
distance between the fingers of the second sub-group 1s con-
stant.

4. The conveyor belt according to claim 2, wherein the
distance between the fingers of the first sub-group decreases
stepwise, viewed 1n a direction from the side edge of a module
towards the second sub-group of fingers.

5. The conveyor belt according to claim 2, wherein, viewed
in the transverse direction of the conveyor belt and 1n the
direction of the side edge of a module, the distance between
the fingers of the first sub-group increases stepswise with a
factor of about 1.1 to 1.4 with respect to each other.

6. The conveyor belt according to claim 5, wherein said
factor 1s 1n the range of about 1.1 to 1.2.

7. The conveyor belt according to claim 1, wherein a set of
aligned spaced fingers comprises a first sub-group of a plu-
rality of fingers and a second sub-group of a plurality of
fingers, the first sub-group extending from a side edge of the
module to the second group, the distance between the fingers
of the first sub-group being greater than the distance between
the fingers of the second sub-group.

8. The conveyor belt according to claim 7, wherein the
distance between the fingers of the first sub-group decreases
stepwise, viewed 1n a direction from the side edge of a module
towards the second sub-group of fingers.
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9. The conveyor belt according to claim 7, wherein the
distance between the fingers of the second sub-group 1s con-
stant.

10. The conveyor belt according to claam 7, wherein,
viewed 1n the transverse direction of the conveyor belt and 1n
the direction of the side edge of a module, the distance
between the fingers of the first sub-group 1ncreases stepswise
with a factor of about 1.1 to 1.4 with respect to each other.

11. The conveyor belt according to claim 10, wherein said
factor 1s 1n the range of about 1.1 to 1.2.

12. The conveyor belt according to claim 1, wherein a set of
aligned spaced fingers comprises first sub-groups of a plural-
ity of fingers on both side edges of the module, and a second
sub-group of a plurality of fingers between the abovemen-
tioned first sub-groups, the distance between the fingers of the
first sub-groups being greater than the distance between the
fingers of the second sub-group.

13. The conveyor belt according to claim 12, wherein the
distance between the fingers of the second sub-group 1s con-
stant.

14. The conveyor belt according to claam 12, wherein,
viewed 1n the transverse direction of the conveyor belt and in
the direction of the side edge of a module, the distance
between the fingers of the first sub-group 1ncreases stepswise
with a factor of about 1.1 to 1.4 with respect to each other.

15. The conveyor belt according to claim 14, wherein said
factor 1s 1n the range of about 1.1 to 1.2.

16. The conveyor belt according to claim 12, wherein the
distance between the fingers of the first sub-group decreases
stepwise, viewed 1n a direction from the side edge of amodule
towards the second sub-group of {ingers.

17. The conveyor belt according to claim 1, 1n which
wherein a set of aligned spaced fingers comprises first sub-
groups of a plurality of fingers on both side edges of the
module, and a second sub-group of a plurality of fingers
between the abovementioned first sub-groups, the distance
between the fingers of the first sub-groups being greater than
the distance between the fingers of the second sub-group.
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18. The conveyor belt according to claim 17, wherein the
distance between the fingers of the second sub-group 1s con-
stant.

19. The conveyor belt according to claim 17, wherein the
distance between the fingers of the first sub-group decreases
stepwise, viewed 1n a direction from the side edge of a module
towards the second sub-group of fingers.

20. The conveyor belt according to claam 17, wherein,
viewed 1n the transverse direction of the conveyor belt and 1n
the direction of the side edge of a module, the distance
between the fingers of the first sub-group 1ncreases stepswise
with a factor of about 1.1 to 1.4 with respect to each other.

21. The conveyor belt according to claim 20, wherein said
factor 1s 1n the range of about 1.1 to 1.2.

22. The conveyor belt according to claim 1, wherein the
modules are made of plastic.

23. The conveyor belt according to claim 1, wherein the
width of all fingers 1s 6 mm or 12 mm or 15 mm.

24. A Module made of plastic, wherein each module com-
prises a set of first aligned spaced fingers extending in a first
direction from the module, and also a set of second aligned
spaced fingers extending 1n a direction opposite to the first
direction and 1n general disposed 1n a staggered position
relative to the first fingers,

wherein the fingers are provided with transverse apertures,

wherein the transverse apertures ol one of the sets of
spaced fingers are elongated slotted holes in the longi-
tudinal direction of the conveyor belt,

wherein the mutual distance between at least the three

outermost fingers of a set having the same width 1s
greater than the mutual distance between fingers situated
side by side at a distance from the abovementioned at
least three outermost fingers, and

wherein the mutual distance between each said at least

three outermost fingers 1s larger than the width of each
said at least three outermost fingers; and

wherein, viewed 1n the transverse direction of the conveyor

belt, all fingers have the same wadth.
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